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Part I: Relevance, Collaborations and Approach 
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Overview 
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Simulation Toolkit Team Relevance  
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Approach: Assemble a highly skilled team of 
DOE VTO researchers 
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Approach: Leverage existing VTO software and 
expertise spanning the simulation space 
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Approach: Build a shared community around 
computing and data to accelerate research 
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Approach: Build a shared community around 
computing and data to accelerate research 
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Task approach and inter-team collaborations 
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Task G.1.1 - Fuel Blending Model for Simulation Inputs 
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Task G.1.1 - Fuel Blending Model for Simulation Inputs 
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Task G.1.2 - Support Small Volume Fuel Testing 
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Task G.1.3 - Support Kinetic Mechanism Development 
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Task G.2.1 - Extreme Mechanism Reduction for DISI 
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Task G.3 - Blendstock-to-Efficiency (B2E) Application 
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Tracked Milestones 
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Part II: Accomplishments & Future Work 
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Accomplishment: Task G.1.1 - Blending Model for Simulation 
Surrogate Optimizer 
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Accomplishment: Task G.1.1 - Blending Model for Simulation 
Surrogate Optimizer 
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Accomplishment: Task G.1.1 - Blending Model for Simulation 
Sensitivity of ignition delay time to fuel composition 
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df︸ ︸
+
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Accomplishment: Task G.1.1 - Blending Model for Simulation 
Identification of flow reactor targets to improve accuracy 
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Accomplishment: Task G.1.1 - Blending Model for Simulation 
Blending model for biofuel thermophysical properties  

A'&%.('-*&$'%&+'/&*,2*&4'$+,-)/%+."3*%/-*
&$%/35,$&*5$,5'$8'3*2,$*+#(8",+5,/'/&*2#'(3T#

•! 4?%:Pm6'0#E'a*6&?#Q&+Q?&J?2#+K*%'(?0#62'()#
/a*?(0?0#$+&&?2Q+(0'()#O*%*?2#E+0?:#

•! R6:J=+EQ+(?(*#B+&E6:%J+(#62'()#=6K'=#UC4p
O4.V#+&#WG4#?o6%J+(2#+B#2*%*?#

•! 5?(?&%:'>?0#*+#*&?%*#1'0?#&%()?#+B#K'+B6?:#
K:?(02*+=N2#UZ6?:pAa'0'>?&pC&+06=*2V#

/-i#

$&'J=%:#C+'(*T#
C=#n#3I"7#K%&#
S=#n#7;\#.#

C&+9'0?2#S%K6:%*?0#](Q6*#B+&#
C&+X?=*#$+0?2#U?")",#$AFD/45/VT#
•! S?EQ?&%*6&?#
•! D'2=+2'*L#
•! O6&B%=?#S?(2'+(#
•! /(*H%:QL#+B#D%Q+&'>%J+(#
•! D%Q+&#C&?226&?#
•! SH?&E%:#$+(06=J9'*L#
•! !?(2'*L#
•! OQ?='b=#`?%*#

?")",#D%&'%J+(#'(#:'o6'0P)%2#0?(2'*L#%(0#9'2=+2'*L#B+&#/-i#%2#
B6(=J+(#+B#Q&?226&?#%(0#*?EQ?&%*6&?#2H+1(#+(#&')H*#



3&"

$&?%*?0#%#0?*%':?0#*H?&E%:#E+0?:#*+#o6%(JBL#*H?#*?EQ?&%*6&?#
0'w?&?(=?#K?*1??(#*H?#*H?&E+=+6Q:?#%(0#*H?#1%::#=+(0'J+(2#

Accomplishment: Task G.1.2 - Small Volume Fuel Testers 
Thermal model for µµFIT improves measurement accuracy 
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Future Work: Task G.1.2 - Small Volume Fuel Testers 
 Use simulations to extend µµFIT applicability 
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Base grid size = 2 mm 
Min. grid size = 0.5 mm 

Accomplishment: Task G.1.2 - Small Volume Fuel Testers  
Virtual CFR Engine* based on CFD to estimate RON and MON 
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Future Work: Task G.1.2 - Small Volume Fuel Testers 
Ignition Quality Tester experiments and simulations 
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Accomplishment: Task G.1.3 - Kinetic Mechanism Support 
Created two new Zero-RK tools to analyze experiments 
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Future Work: Task G.1.3 - Kinetic Mechanism Support 
Create Zero-RK multizone models of experiments  
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Accomplishment: Task G.1.3 - Kinetic Mechanism Development  
Thrust 1 mechanism reduction 
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Accomplishment: Task G.2.1 - Extreme Mechanism Reduction 
Optimized reduced mechanisms with <5 species 
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Accomplishment: Task G.2.1 - Extreme Mechanism Reduction 
Optimized reduced mechanisms with <5 species 
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Task G.3 - Blendstock-to-Efficiency (B2E) Application 
Accomplishment: Workflow development 
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Accomplishment: Task G.3 - Blendstock-to-Efficiency Application 
High-fidelity DISI engine geometry creation 
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Accomplishment: Task G.3 - Blendstock-to-Efficiency Application 
DISI Engine Simulations 
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Accomplishment: Task G.3 - Blendstock-to-Efficiency Application 
Velocity contour predictions vs. experimental data 
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Accomplishment: Task G.3 - Blendstock-to-Efficiency Application 
Velocity contour predictions vs. experimental data 
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Accomplishment: Task G.3 - Blendstock-to-Efficiency Application 
Effect of Fuel properties on engine performance (setup) 
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variabl
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T(f,crit)  
fuel critical 
temperature 

540 k 
530 
k 

550 
k 

Density fuel density 1.00 0.95 1.05 

HOV fuel heat of 
vaporization 

1.0 0.9 1.1 

VP fuel vapor pressure 1.0 0.9 1.1 

Viscosi
ty fuel viscosity 1.0 0.7 1.3 
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Accomplishment: Task G.3 - Blendstock-to-Efficiency Application 
Effect of Fuel properties on engine performance 
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Future Work: Task G.3 - Blendstock-to-Efficiency Application 
Effect of Fuel properties on DISI engine performance  
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Future Work: Task G.3 - Blendstock-to-Efficiency Application 
Linking engine simulations to efficiency 
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Future Work: Task G.3 - Blendstock-to-Efficiency Application 
Single cylinder engine modeling with KIVA-hpFE 
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Future Work: Task G.3 - Blendstock-to-Efficiency Application 
Multi-cylinder engine performance modeling 
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Future Work: New FY17 Task 
Create tool to search for optimized scenarios w/Co-Optima data 
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Summary of FY16 Accomplishments 
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Technical Backup Slides 
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Approach/Strategy: Six Integrated Teams 
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Task G.2.1 – Details on extreme mechanism reduction 
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